Background: In Upanishad (Vedanta), the use of word "Kshara" is found but nothing has been described in detail. Vasa Adhatoda Vasica (leen) 
INTRODUCTION

K
sharas are the derivatives of plant drug ashes in the form of solutions, powder or crystals, all of which have the basic quality of being alkaline. According to Sushruta, the substance is called Kshara, because it causes Ksharana to Mamsa, etc. Dhatus. [1] Acharya Charaka has mentioned 18 parts of herbal plants which can be used in medicinal purpose and Kshara is one among them. [2] Sushruta has narrated Kshara in scope of Shalyatantra. [3] Astanga samgraha and Ashtanga hridaya deals with types of Kshara. Varieties and method of preparation of Kshara are described by Acharya Sharangadhara. [4] Acharya Yadavaji Trikamaji [5] and Rasataranginikar [6] have described the method of preparation, varieties, properties, application, and doses of Kshara. Kshara is also included as an ingredient in many formulations.
Vasa Kshara is one of the important Ksharas. It is an alkali extracted from the water soluble ash of Vasa panchanga.
In clinical practice, it is used in Swasa, Kasa, Gulma, Udararoga, Switra, etc. [7] In the treatment of Mutraghat, Kshara of Tila, Kadali, Palasa, Apamarga, and Yava are advised to be consumed with sheep's urine is good for both gravel and ORIGINAL ARTICLE stone. [8] Palash Kshara, a reputed preparation of Ayurveda, valued for the treatment of anthelmintic antiimplantation, antiovulatory, abortificient, antilaprotic, antigout, antiestrigenic, spasmogenic, antifungal, antispasmodic, hypotensive, astringent, alterative, aphrodisiac, antiasthmatic, and bactericidal. [9] Pharmacological activities of Vasa antispasmodic, hypotensive, bronchodilator, respiratory stimulents, hypoglycemic, uterine stimulant, antiviral, anti-insect, and juvenile hormone mimicking, expectorant, antiseptic, antibacterial.
[10] None of the work presents the elemental and structural characterization of Vasa and Palasha Kshara formulation which is an essential requirement to discuss the therapeutic value of preparations. The present study aims to study the composition and the structure of Vasa and Palasha Kshara formulation using various techniques, viz., Fourier transform infrared spectroscopy (FTIR) and inductively coupled plasma-mass spectroscopy (ICP-MS).
MATERIALS AND METHODS
Vasa and Palasha Kshara was subjected to evaluate the organoleptic and physicochemical characters such as the determination of foreign matter, [11] determination of loss on drying at 105°C, [11] determination of ash value, [12] determination of acid insoluble ash, [12] determination of alcohol soluble extractive, [13] determination of water soluble extractive, [13] determination of pH using pH-meter, [11] determination of refractive index, [14] determination of specific gravity, [14] determination of alkalinity, [15] and qualitative chemical tests. [16] For the quantitative determination of heavy metals in Vasa and Palasha Kshara in parts per million (ppm), an ICP-MS, PerkinElmer ELAN-6000 was used. The IR spectrum in the low-frequency region (50-400/cm) was recorded on a Bruker IFS 66 V/S vacuum Fourier transform interferometer; whereas the spectra from 400 to 4000/cm region were recorded (SAIF Sicart) using FTIR spectrophotometer (Spectrum RXI, PerkinElmer). For IR spectra, powdered samples were mixed in KBr to make translucent pellet and spectrum was recorded.
Collection of Drugs
The fresh Vasa Panchanga and Palash was collected from the surrounding areas of village Vasai, situated about 25 km away from Jamnagar in the month of October to November. The fresh drug was cleaned with water and allowed to dry in sunlight. After complete drying, the Vasa Panchanga and Palash were subjected to ash preparation. The drug Vasa and Palash was authenticated in the Department of Pharmacognosy.
Preparation of Ash -for Preparation Vasa and Palash Ash
First of all, 56 kg fresh vasa whole plant and 37 kg fresh Palasha stem was collected and kept for drying. After complete drying, 22 and 19 kg weight was found of Vasa and Palasha. Dried stem was taken in a big iron pan and burned completely. After self-cooling, the ash was collected [ Table 1 ].
Preparation of Ksharajala
In classic, only one time washing process is mention during preparation of Kshara in various ratio of water and ash of the plant, i.e. 1:4, 1:6, 1:8. But due to onetime washing process, it is difficult to prepared large scale level. Hence, present study has been attempt to repetition of washing process minimum 3 times in same ash used and also find out the any physic-chemical changes occur or not after each processing [ Table 2 ].
Preparation of Vasa and Palasha Kshara
Prepared the vasa and Palasha Kshara as per the reference Sushruta Samhita. First dried stem of Palash and whole part of Vasa was taken in separately a big iron pan and burned completely and after self-cooling, it passes through Sieve no. 40. Then, this ash is dissolved in 6 times of water in an earthen pot and rubbed with hands properly for some time. Then, these contents are kept as it is without any disturbance for one night. Next day, the clean supernatant liquid was decanted through the outlet of specially prepared vessel with open the tap. Then, it was filtered through seven folded cotton cloth that 1 st dissolving. The same procedure repeated more 2 times with adding same quantity of water in remaining ash residue. Total 3 times dissolving, filtration and evaporation process was repeated. [17] 
Observation and Result of Ash
Palasha stem and Vasa Panchanga were burned quickly due to complete drying. Then it burn after complete, after selfcooling, the whitish gray colored ash was obtained. About 6.59% found in Vasa ash and 11.29% found in Palasha ash. There was 6 h time taken for the formation of ash [ Table 1 ].
Observation and Result of Ksharajala
Observation and result obtained during the preparation of Vasa and Palasha Ksharajala [ Tables 3-6 ].
Observation and Result of Vasa Kshara
Dried Vasa Panchanga was subjected to the burning in a big iron pan. After self-cooling, the ash was collected and sieving through sieve No. 40. Vasa Panchanga was burnt quickly due to complete drying. The color of ash was gray colored after shelf cooling. The ash was taken in a steel vessel and 6 times water was added w/v. The mixture of ash and water was rubbed with hand to mix properly and kept overnight for the settlement of insoluble particles. Next day, supernatant liquid was decanted through saline tube and filtered through sevenfolded cotton cloth. The Ksharajala was taken in steel vessel and heated over the gas stove till the entire water portions get evaporated. Finally, a dull white colored Kshara was obtained. Then, Kshara was powdered and stored in air tight glass container [ Table 7 ].
Observation and Result of Palash Kshara
Dried Palasha stems were cut into the small pieces subjected to the burning in a big iron pan. The color of ash was whitish gray colored after shelf cooling after self-cooling the ash was collected and sieving through sieve No. 40. The ash was taken in a steel vessel and 6 times water was added w/v. The mixture of ash and water was rubbed with hand to mix properly and kept overnight for the settlement of insoluble particles. Next day, supernatant liquid was decanted through saline tube and filtered through seven folded cotton cloth.
The Ksharajala was taken in steel vessel and heated over the gas stove till the entire water portions get evaporated. Finally, a pinkish white colored Kshara was obtained. Then, Kshara was powdered and stored in air tight glass container Pieces of Palasha stem were kept fire quickly due to complete drying. The color of ash was whitish gray colored after shelf cooling pieces of Palasha stem were kept fire quickly due to complete drying. The color of ash was whitish grey colored after shelf cooling [ Table 8 ]. It may be due to water solubility material may be gradually decrease in successive dissolving. The % w/w of Kshara was calculated with respect to weight of ash taken. The finally percentage of Kshara was found more in Vasa Kshara, i.e., 16.95% whereas it was found 3.75% in Palasha Kshara. It may be due to more water soluble material more in Vasa ash as comparison to Palasha ash which is supported by analytical study. There was a vast difference in the physico-chemical value between the Palash and Vasa. The ash value of Palash was 17.3% while Vasa were almost half value as 9.18% and same difference was seen in the extractive value also. The results obtained in physico-chemical analysis were found under the limits of Ayurvedic Pharmacopoeia of India. Limit of detection was found more in Palash Kshara, i.e., 3.012, while it was found less in Vasa Kshara, i.e., 2.61 it may due to more moisture content in the Palash Kshara. The remaining parameters were found similar in both final products. The qualitative tests of both samples were found sodium, potassium, chloride, and carbonate. But the sulfate was present in only Vasa Kshara and phosphate was present in only Palash Kshara.
DISCUSSION
Evaluation of organoleptic characters of Palasha and Vasa Kshara such as color, taste, and touch [ Table 9 ]. The data of physic chemical parameter such as loss on drying, ash value, and acid insoluble ash values, etc., were recorded [ Table 10 ]. Qualitative tests for various ions present in the Kshara [ Table 11 ]. Modern analytical techniques were used [18] Thus, the additional element present in the drug is clearly due to the herbal origin. FTIR spectrum of Vasa and Palasha Kshara in the region from 400 to 4000/cm is shown in Table 13 
